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FERC Order 841
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Remove barriers from participation of Electric 
Storage Resources (ESRs) in markets

Set requirements for participation model but allow 
RTO/ISO flexibility

Ensure ESRs pay wholesale Locational Marginal 
Price (LMP) for charging Energy

Source: tdworld.com



FERC Order 841 – Participation Model
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Ensure eligibility 
into market if 

technically 
capable 

Ensure 
dispatchable
MSRs can set 

price

Account for 
physical and 
operational 

characteristics 
through bidding

Adopt minimum 
size requirement 
for participation



Types of 

Energy Storage
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Energy Storage
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Demand Side Load 
Management 

(e.g. Fish Freezer)



Why Now?
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Why 
2018?



Li-ion project cost
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Source: http://www.fusibilities.com/tag/Market-vehicles/



Case Overview
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Source: EPRI

Distribution2

Microgrid3



Why
Batteries?
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Faster Performance

Flexible Operational Bandwidth

Frequency Regulation

Energy Shifting

Clipping LMP Spikes

Reliability of Module Design

Cost Effective

Market Growth (284% in 2016)

Source: insideedison.com



Benefits of Batteries
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How?
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Opportunities for Batteries
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Real-Time LMP Volatility DA Market Volatility



LMP

LMP Volatility

$/MWh
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Example of LMPs Over a 1 Month Period



Wind Curtailments by Month
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SPP-Curtailed Wind Energy by Month (March 2014 - April 2017)

Curtailed Wind - Ecomonic for Energy Curtailed Wind - UNecomonic for Energy Manually (OOME) Curtailed Wind

** Phase Shifter and two 345kV lines added in 2017 that are now alleviating wind curtailments in Western Oklahoma

**



SPP and Energy 

Storage
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How many Electric Storage 
Resources does SPP have in its 
footprint?



SPP’s System

18

1 Pumped Storage Facility

Two (20 MW) 
battery projects

Several Battery/
Solar Applications
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What Does the Future Look Like?
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More requests 
in GI Queue

Freq. Reg. and 
Energy Shifting

Decreased 
Battery Prices

Increasing 
Growth

Solar and 
Battery Pairing

Wind and 
Battery Pairing
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Market Design 

Overview
Market Storage Resource (MSR)



Market Storage Resource (MSR)
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Capable of 
receiving energy 
from grid and …

…storing it for 
later injection 

back to the grid
Source: 
snopud.com

Excluded:
1. Physically incapable of injecting back into grid
2. Contractually barred from injecting back into grid



MSR participation

Do ESRs have to participate
in the MSR model?

• Only used by ESRs but not mandatory

• May continue to use Gen and Load pair

23



Unique Offer Parameters
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State of Charge

Min/Max State of Charge

Min/Max Charge Limit

Min/Max Discharge Limit

Min/Max Charge Time

Min/Max Discharge Time

Up Ramp Rate

Down Ramp Rate



Two Market Commitment Paths 
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PATH 1: MSR with 0 
Min. Charge/Discharge 
Limit and Time 

PATH 2: All other MSRs



Path 1 – MSRS with Zero Limit / Time
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Submit “Self” 
or “Market” 
Commitment 

Status

Committable in 
both directions

Dispatched 
in either 
direction

Dispatched for 
discharging and clear 
Reg. Down below 0

Dispatched for 
charging and 
clear Reg. Up 

above 0



Path 2 – All Other MSRS
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“Self” or “Market” 
(Charge)

Max. (Discharge) 
Limit: 0

• Specify commit direction 
with “Self” or “Market” 

• Zeroing out Max 
Charge/Discharge Limit 
in opposite direction

Only committed 
and dispatched in 
direction offered

Dispatched and clear 
Operating Reserve within 
range of offered direction



state of charge (SOC)
To Self-Manage SOC:

• “Self” into Market

• Specify self dispatch range 
through Max and Min limit

Considerations:

• Self schedule needs to be 
communicated to SPP through 
normal RUC process

• If in Self-Managed SOC not 
directed by SPP, transmission 
charges will apply
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Settlements

• Settled on LMP for Energy 
withdrawal/injection

Locational Marginal 
Price (LMP)

• Settled on MCP for Operating Reserve 
products cleared

Market Clearing 
Price (MCP)

• Settlements calculations are updated in the 
Revision Request for negative generationNegative Generation

• Each MSR must have its own set upMetering
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Timeline
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Dec. 3, 2018 
Required FERC 

Filing

3Q-4Q 2019
Member Testing

Dec. 3, 2019 
Required 

Implementation 
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What Questions 
Do You Have?


